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Tomashov, N. D., Al'tovakiy, R. M., S0V/20-121-5-33/50 
Arakelov, A. Go 


The Anodic Protection of Titanium in Sulfuric Acid (Anodnaya 
zashchita titana v sernoy kislote) 


Doklady Akademii nauk SSSR, 1958, Vol 121, Nr 5, 
pp 885 - 888 (USSR) 


This paper investigates the processes of the formation 
of oxide films by self-passivation of titanium in 
solutions of sulfuric acid and the processes on the metal 
surface which are caused by anodic polarization. The 
investigations were carried out for titanium of the type 
ene ai - 0,26%, H: 0,022 - 0,023%, N: 0,017%, 
Fe:0,12%, Si: 0,05%) in solutions of sulfuric acid at 
room temperature. A dicgram shows the behavior of 
titanium during the dressing (zachistka) of the surface 
in solutions of suifuric acid. Titanium restores the 
passive state after the dressing of the surface in a 


5% solution of H,S80,. In 10% H,80,, titanium remains 
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in the active state after dressing. The potential 

of the active state of titanium in sulfuric acid 
was equal tow0,3 V. The oxygen in the air dissolved 
in the electrolyte, plays the principal r@le in the 
conservation of the stability of the passive state 
of titanium in diluted solutions of sulfuric acid. 
If the titanium surface is treated in a 10% solution 
of H,SO, in an oxygen atmosphere, the titanium also 


2-74 
turns into the passive state. There is a protecting, 
stable oxide film on the surface of titanium in the 
passive state. Also the surface of titanium in its 
active state is partially covered by an oxide film. The 
second diagram shows the ourves of the anodic polarization 
of titanium in solutions of sulphuric acid of various 
concentrations. The anodic polarizability in the region 
of the active dissolution of titanium increnses if 
the concentration of the sulfuric acid decreases. The 
last diagram shows the results of the corrosion experinents 
on titanium samples with and without anodic protection. 
The corrosion losses of the non-protected samples increased 
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linearly with time. After an anodic protection of 

titanium in both of the investigated solutions of 

sulfuric acid practically no corrosion losses were found. 
There are 4 figures and 12 references, 9 of which are Soviet. 


ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute 
of Physical Chemistry, AS USSR) 


PRESENTED: April 11, 1958, by P.A.Rebinder, Academician 
SUBMITTED: April 8, 1958 
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AUTHORS: Tomashov, N. D., Chernova, G. Pe, Al'tovskiy, R. He, 32=3-17/52 
Blinchevskly, G. K. a ee oe 


TITLE: Development of a Method of Metal Dressing by a Solution for the 
Purpose of Studying the Bffect of Passivity 
(Razvitiye metoda zachistki. poverkhnosti metallov pod rastvorom 
dlya issledovaniya yayleniy passivnosti) 


PERIODICAL: Zavodskaya Laboratoriya, 1958, Vol. 2h, Nr 3, pp. 299-303 (USSR) 


ABSTRACT: The method meptioned.in the title was developed by G. B. Klark and 
G.V. Akimov Ref. 1g The system was improved in that metal-dressing 
is carried out on the entire part of the surface that is in con= 
tact with the electrolyte; the emery stone has an automatically 
controlled and constant velocity; the test vessel is thermally 
controlled, and experiments can be carried out in an atmosphere 
of different gases. A schematical drawing with an exact descrip- 
tion is given. The influence of the composition of stainless eteel 
on the velocity of the formation of the protective coating as well 
as that exercised by the composition of the solution upon the 

Card 3/2 latter in tungsten, zirconiun, and titanium was investigated. As 
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Development of a Method of Metal Dressing by a Solution 32=3=17/52 
.for the Purpose of Studying the Effects of Passivity 


may be seen from the results of investigation and from the dia« 
grams given, the influence exercised by the composition of steel 

is of decisive importance. Among other things it was found that an 
increase of the concentration of chlorine ions in the solution 
renders re-establishment of the passivation of zirconium and titan- 
ium more difficult, whereas that of tungsten is rendered somewhat 
more easy. The re=passivation of titanium in a 3n HChe 0.2n Nad 
solution is independent of the influence exercised by the oxygen 
in the air, as it promotes the formation of the J4~complex ions. 
The method described makes it possible to carry oft other investi- 
gations of this kind as e.g. that of the influence exercised by 
protec&ive coatings upon the polarization properties of metals. 
There are ); figures, and 2 references, 2 of which are Slavic. 


ASSOCIATION: Institute of Physical Chemistry AS USSR (Institut fisicheskoy 
khimii Akademii nauk SSSR) 

AVAILABLE: Library of Congress 
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TOMASHOV, Nikon Danilovich. Prinimali uchastiye: TYUKINA, M.N.; PALZOLOG, 
Ye.W.; CHERNOVA, G.P,.; MIKHAYLOVSEIY, Yu.N.; LUNEV, A.F.; TIMO— 
NOVA, M.A.; MODESTOVA, V.N.; MATVEYEVA, T.V.; BYALOBZHRSKIY, A.V.; 
QHUK. N.P.: SHREYDSR, A.V.; TITOV, V.A,; VEDENRYEVA, M,A.; LOKO~ 
MILOV, A.A.; BERUKSHTIS, @,K,; DERYAGINA, 0.G,; FEDOTOVA, A.2.; 
FOKIN, M.N,; MIROLYUBOV, Yo.N.; ISAYEV, N.J.; AL'TOVSKIY, R.M,; 
SHCHIGOLEV, P.V.. YEGOROV, N.G., red.izd-va; KUZ'NIN, I-Fo, 
tekhn.rod, 


[Theory of the corrosion and “he protection of motals] Teoriia 
korrozii 4 zashchity metallov. Moskva, Izd-vo Akad,nauk SSSR, 
1959. 591 Pp. (MIRA 1321) 
(Corrvaion and anticorrosives) 
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Use of titeniwn in some industrial branches. Biul,tekh,-ekon.inform, 
no, 5384-87 160. (MIRA 1413) 
(Titanium) 
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TOMASHOV, N.D.; AL'TOVSKIY, R.M.; KUSHNERAV, N.Ya. 


Method for removing thin oxide films from titanium surfaces and ntudy 
af their structures, Zav.lab. 26 no.3:298-301 '60, (MIRA 13:6) 


1. Institut fizicheskoy khimii Akademii nauk SSSR, 
(Titanium oxides ) 
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WS 8/076/60/034/010/012/022 
gg3sio 2 808,1530, 1154 BO15/BO64 
AUTHORS: Tomashov, N. D. and Al'tovski R. 


“ 


of TitaniumY II. Corrosion and Passivity of Titanium in 
Hydrochloric Acid Solutions in the Presence of Platinum, 
Copper, and Iron Ions . 


TITLE: of Nitantun of the Mechanism of ‘piéetrechonioal Corrosion 


PERIODICAL: Zhurnal fizicheskoy khimii, 1960, Vol. 34, No. 10, 
pp» 2268-2274 


TEXT: The passivating action of ptit., Guns: and Fe’* ions upon other 
metals, e.g., stainless steel and titanium has previously been studied . 
by various researchers, among them by D. G. Monipenni, B. P. Artamonov, X 
A. I. Shultin, G. P. Maytak, N. I. Gratsianskiy, G. P. Chernova and 

N. D. Tomashov, }). Shleyn and D. Smatko. The electrode potential shifts, 

when these ions are added, to more positive values. Uhlig and Geary 


(Ref. 9) assumed that cu2t and Fe>* adsorb on the titanium surface, take 
up electrons and form dipoles whose negative end dips into the solution, 
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Investigations of the Mechanism of Electro- S/076/60/034/010/012/022 
chemical Corrosion of Titanium. II. Corrosion BO15/B064 

and Passivity of Titanium in Hydrochloric Acid 

Solutions in the Presence of Platinum, Copper, 

and Iron Ions 


80 that passivation is due to & saturation of the valence forces of the 
surface atoms of the metal. The present paper investigates the influence 


of the pedt_ cue*.., and Fe* ions on the electrochemical and corrosion 
behavior of titanium in a 15% hydrochloric acid solution at 25°c. BT -IA 
(VT-ID) titanium was used (0.13-0.15% oxygen, 0.015% hydrogen, 0.0249. 
nitrogen, 0.12% iron, 0.03% Silicon). The admixtures were added ia the 
form of H,PtCl,*6K,0, CuCl.,*2H,0 or FeCl ,°6H,0. The experiments were made 


in closed vessels, and the rate of corrosion was determined from the weight 
loss of the sample. Table 1 gives the results obtained, showing that in 
the case of small amounts of admixtures, corrosion is accelerated, i.e., 


most by pest less by cuet and least by Fe°*, An increase in admixture 
leads to the passivation of titanium with an efficiency decreasing from 


Pt’* over cue* to Fo2*. anodic polarization (Fig. 1) also leads to a 
transition from the active to the passive state, From the curves of 
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Investigations of the Mechanism of Electro- $/076/60/034/010/012/'022 
chemical Corrosion of Titanium. II. Corrosion B015/B064 

and Passivity of Titanium in Hydrochloric Acid 

Solutions in the Presence of Platinum, Copper, 

and Iron Ions 


cathodic polarization it may be seen (Fig. 2) that in the presence of 

the cations added, the polarization curves reach essentially more 

positive potentials up to the limiting diffusion current than the curves 

in pure hydrocnloric acid. Measurements of the constant potential after a 
purification of the titanium surface in the solution showed that only if 

the Pt4+-ion concentration is increased to 3-409%6 g-ion/1 in 15% HCl, a 
titanium remains in passivated state after the purification of the 

surface. For iron ions, spontaneous passivation is only reached at a 


concentration of Fe?* 1-107? g-ion/l. The results show that the pt’, 


Ger’ s, and Fe’? ions are anodic inhibitors, which due to the acceleration 
of the cathodio process (Fig. 2) effect an anodic passivation of the metal 


surface (Fig. 1). The action of the pti. and cu2* ions may take place 
in two directions - on the one hand, as cathodic depolarizers, on the 
other hand, they form affective cathodic areas thus, accelerating the 
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Investigations of the Mechanism of Electro- $/076/60,/034/010/012/022 
chemical Corrosion of Titanium. II. Corrosion BO15/B064 

and Passivity of Titanium in Hydrochleric Acid 

Solutions in the Presence of Platinum, Copper, 

and Iron Ions 


cathodic process. The Fet-ions accelerate the cathodic process only as 
depolarizers. By a similar mechanism it is possible that other noble 
metals such as Pt4+ and Cuc* bring about the titanium passivation as well 
as ions with variable valence (e.g. Sn, Pb etc) in a similar way as the 


Fe°t-ions. VY. I. Layner and N. G. Kudryavtseva are mentioned in the text. 


There are 3 figures, 1 table, and 14 references: 10 Soviet, 1 US, and 1 
German. 


ASSOCIATION: Akademiya nauk SSSR Institut fizicheskoy khimii (Academy of 
Sciences USSR, Institute of Physical Chemistry) 


SUBMITTED: January 21, 1959 
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corrosion if titanium in 1 
hydrochlorio acid solution | 
in the presence of iron, cop 


per, and platinum ions, 1 | 7 


solution, 2 = added cation, 
3 = concentration of the 
state in g.ion/1, 4 = cor- . 
rosion rate in aie ‘hour, 

5 = without addition. 


CIA-RDP86-00513R000101210006-0 


i 2 UBT RRS Ta es Ba ERAN RES SEER PS SEE LEE AAS Ee AS Ree BEE eid Tee Ue act ic Eee See! DEES 2 Seeciiyy hana 7 


BY 


tne 


CIA-RDP86-00513R000101210006-0" 


"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000101210006-0 


Nt SRG TAY RETO AGREED SEE E Ba Re VERT EASA AL SOE ears SEEPS Meas Sub TAS 
aa ig aS ES je ees : 5 
aes 5 Set Se ee ES 


PA ages for Fig. 2: cathod Sr 
; "ofl of titanium 1 _ 159 ai ea f 
ims | oa meee gia | / 
a ee . 6-ion/1 cuet “ 
M000 (genom 4 0.0056 pion pede 4 = 15% Hel ; 
(4) 44 feud) . . 
peas a eet ear ‘| 


; euonfa Fol; 315% HCI 0,0056 
e-uon/s ‘Cu; 4-155 HC! + 0,0056 


a. ' ___@-uon/a PLtt Se 


Card 6/6 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000101210006-0" 


=e 
o 


CIA-RDP86-00513R000101210006-0 
Bashy SERIE ites PRR Pao NE TERRES BAY iameeaiene 


SY COAG Rs QU TS eRe, Tale Pe Bera Me 


Ere 


ALPE POSTE SETA ALAS AS Res ESE Uy RRS 8 os SE SoU ENS BETO GGEE BREE SS) PRBS 3 
. Evie wt Pa t * re emotes me phere 12S u = 


"APPROVED FOR RELEASE: 03/20/2001 


ae os orang 


a eae a 


ee 


Tce oe i ane ad et Mt a ttt lain tin we = on 


gs meqeerzon aeurety Tren Jo DoTIONIOAL om) POR erevINd BUTT 


af ; / 
St hee etme eos eleemenls FUE wee aee en Len 


YS p29 


« esfing et 
ota SopInd Teng ISKITEN JO 1OTASqeT See STR n 
Proves 30 200335 eqs “Ames °a2 °x Doe ‘eccthry) “¥ altel 
Jog Tigta Sarees ova TEeY 
serrata *{4 wieqeacqaen “6 *d poe ‘[seccetag TesToEas 
ee ay aadeaenth oy °M *{zeecreaa] °D oy laxaorank 
“ uy wr3 torrents 
optraxcet, *{ss0cet=g TwoTaNoey, J0_3eP RD) 


Dect ea "epee xm2 °4 °K [secur] “OD "aoeveamd 


MLOTIY GEV FTVIEN BOS 40 DATING 
BogiES 
pot BogrED JO DOTSOLIOD SUN STF EO ITY OTs BF 3599009 
bal eqn go 250332 oak “{soomePeez] OrosceL, Towns “a 1 pee Oe a MTT 
ot : ajeeseayen 
ervary, 3ueg Basing sloTTy suOg FO DOTY 
"opeeaa 50 euwPsIO"D) MORE "d “H Doe ‘[zeerT9ug] “A “O ‘Aomey / 
guoTiY 2) SESCrscS xyes Set OTE syTAouand Syd 


[eeonosg) ams “[eeoustog TesTUyONS 0 303200) °C “A “angered, 


eaoTioar3s009 JO BOTSOLICS ST as 
ond BOTIALIOS 8T3 TIA perzsvaso i Scapgctad 
ee ies oueet Sy eeToTaze Zo COTISTTOO STE tESWEM 
osaurpSug ‘uaczuety °I°A 
DoyPecey 
al poe TeoTHERD BO a@meznyt 50s “TZ 
mere ree eared Yeast jwaeaey “2°m 18eTOR FUTREYTGAL J° “VE 
; ope cya sepiioe 
% A “é -196t 29 enone: (88TSTY 
el re Te an HOCH RE Ags pofasaqozg PoE GOTPALIOD) feane 
pacts facTeysorws TAPS 
ope (zonsazoig ‘sesueteg TeoTEEgD 30 203000 “°G “E Fem citi 


STUTTCU Ren TALEDOT SANTA SOOR WITTOTeWS F ee TTOLIOL 


wS6/s08 WOLNZIOIZXE WOOK I TSVEL 
— 


ay mea eugeee Se 8 
5 nae ang - v 
* 


Ve tegen semen seem roe 
cae ad 


CIA-RDP86-00513R000101210006-0" 


APPROVED FOR RELEASE: 03/20/2001 


"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000101210006-0 
7 i ae aca ESD SSS SC a ee 


31555 
§/061/61/000/022/029,/076 
B110/B138 


AUTHORS: Tomashov, N. D., Al'tovakiy, R-.M., Prosvirin, A. V., 
Shamgunova, R. D. 


TITLE: Corrosion of titanium and its alloys in sulfuric acid 


PERIODICAL: Referativnyy zhurnal. Khimiya, no. 22, 1961, 255, abstract 
221151 (Sb. "Korroziya i zashchita konstrukts. metallich. 
materialov". M., Mashgiz, 1961, 451-163) 


TeKXT: It has been found that the corrosion-resistance of Ti in H,50, 
is increased if the Ti surface is saturated by oxygen and, especially, 


by N, and H,- [Abstracter's note: Complete translation.]| 
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B138/B101 
AUTHORS : Tomushov, N. D., Al'tovskiy, R. M., Vladimirov, Vv. B. 
TITLE: Investigation of the corrosion of titanium and its alloys 


in solutions of bromine and methyl alcohol 


PERIODICAL: Referativnyy zhurnal. Khimiya, no. 23, 1961, 288, 
abstract 231255 (Sb. "Korroziya i zashchita konstrukts. 
metallich. materialov". M., Mashgiz, 1961, 164 - 172) 


TEXT: An investigation of the corrosion resistance of Ti and Ti alloys in 
solutions of Br in CH,OH has shown that alloys with an a-structure, BT1 


B13 (VT3) and BT 3-1 (VT3-1). It is noted that in all the Ti alloys the 


, (vT1) and BY5 (VT5), are less resistant than those with an a + p structure, 
rate of corrosion increased with the Bry concentration of the solution, ay. 


and that Ti iodide is more stable than technically pure Ti. An addition 
of water to the CH,OH + Br, was found to reduce the rate of corrosion, due 


3 2 


to the formation of a protective oxide film. Ti is also subject to 
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Investigation of the corrosion... B138/B101 

intercrystalline corrosion, which increases with a reduction of the Bry 
concentration in HOH from 5 to 1%. If the water content of the va 
solution is more than 30 4, however, both intercrystalline and general aa 
surface corrosion cease. The corrosion of Ti in Bry + CHOX solutions 


is fount to be of an electrochemical nature. In anhydrous solutions Ti 
can be protected by cathode polarization. For total protection in a 2% 
solution of Bry the potential must be maintained at around -0.350 v, 


[Avstracter's note: Complete translation. | 
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a LYoo B110/B138 


AUTHORS: Tomashov, N. D., Al'tovskiy, R. M., Chernova, G. P., 
Atreyev, A. D. ania ail 


TITLE: Corrosion resistance of alloys of titanium with molybdenun, 
chromiun, and palladium 


7 PERIODICAL: Referativnyy zhurnal. Khimiya, no. 22, 1961, 255, abstract 
} 221152 (Sb. "Korroziya i zashchita konstrukts. metallich. 
materialov". M., Mashgiz, 1961, 173-186) 


TEXT: It is noted that Pd increases the corrosion resistance (CR) of Ti 
more efficiently than Pt. Alloying with molybdenum increases the 
resiatance of Ti as it has less tendency to anodic dissolution than 
without this addition. Far from raising its CR, the addition of Cr even 
reduces it in some cases. Ternary alloys Ti-Pd-Mo and Ti-Pd-Cr have 
greater resistance than the Ti-Pd alloy. This is because the current 
required for anodic dissolution of Ti around the potential for complete 
passivation is less than when it is alloyed with Mo or Cr. [Abstracter's 
note: Complete translation.]| 
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AL'TOVSKIY, R. M. 


Cand Chem Soi, Diss -- "Investigation of the mechenism of electro- 
chemical corrosion and the protection of titanium in acid media", 
Moscow, 1961. 15 pp, 20 om (Acad of Soi USSR. Inst of Elsctrochem), 
200 copies, list of 10 works by the author on pp 14-15 (KL, No 9, 
1961, p 176, No 2272). /61-503667 
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s/076/61/035/005/004/008 
1% 300 B101/B218 
i Te ciate 
AUTHORS: Tomashov, N.D., Chernova, G. P., and Al'tovakiy, R. M. (Moscow) 
TITLE: Study of the mechanism of electrochemical corrosion of 
titanium. III. Cerrosicn and electrochemical behavior of 
titanium and titanium alleys with platinum and palladium in 
selutions of sulfuric and hydrechloric aoid 


TERTODICAL: Mhursal fiticheskey khimil, ve. 35, no. 5, 1961, 1068-1077 


TEXT: The corresi¢en resistance of titanium to high atid concentrations and 
temperatures abeve room temperature aas improved by xllcvirg with Pt or Pd. 
The follcwing alloys were made of titanium cf the type BT-! (VT-1), alloyed 
in a vacuum high-frequency furrace; ne. 1: Pitt & Pty no. 2: TL4+2 % Pts 
no. 3: Tit! % Pd; no. 4; Ti+? % Pdz and no. 5: pura Ti (remolten vT-1) 
The electrcohemical charasteriatics of these samples were studied by 
recording the potenticstatic polarization curves with an electronic 


potenticstat. Tig. 1 shows the resnlts obtained from 40 % HS0, for Ti 


and Ti+1% Pt with the charazteriatics soints Eey= steady rcotential 3 
Ey = passivation potential ecrresperding to the psasivation current Ig3 
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Eqn = petential cf cempiete passivation, ‘corresponding te the current Ine of 
the passive state; BE, vastivation petent- al; i. :9 the cathadic, and I, the 


anodic current} Ey: retential of the hydrogen electrede, The other alloys 
shewed similar results. Fig. 2 presents those chtained from 40, 60, and 
70 % H, 50). As may be seen from Fig. 4, there are tre corrosion maxina 


with Ti, tet only one with the alleys. Anodic polarization ip HCl showed 
the same behavicr as in H, 80, With Ti in 20 a HCl (Fie 6), however, 4 


cathodic passivity cccurred due t> the formaticn of a rrotertive layer of 
titanium hydride. The results are as follows: 1) Titanium Alloys 
“entaining Pt and Pd are macn more resistant tc corrcsaien than purs Ti. 

2) Increased temperature and acid concentration complicates the passivation 
of Ti because the potential is shifted in the direction cf positive values. 
3) In alloys of T: containing Pt and Pd, the stead}; rotential becomes more 
positive due to a reduction of the hydrogen overvoltage by 350-400 mv and, 
thus, lies within the range where Ti is completely cr alnost completely 
passivated. This fact leads to an increase in the corrosion resistance of 
these alloys. There are 7 figures, 2 tables, and 11 references: § Soviet- 
bioe and 6 non-Soviet-bloc. The 2 most impertant references to English- 
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Study of the mechaniem of electrochemical... 3B1i01/B2 


language publications read as follows: J. 3B, Cotton, Chemistry and 
Industry, no. 3, 68, 1956; L. B. Golden, I. R. Lane, W. L. Acherman, 
Industr. and Engng. Chen., 44, 1930, 1952. 


ASSOCIATION: Akademiya nauk SSSR, Institut fizicheskoy khimii (Academy of 
Sciences, USSR, Institute of Physical Chemistry) 


SUBMITTED: August 3, 1959 


in 40 % H, 80, at 25 and 50°C. Legend: a) schematic anodic potentiostatio 
curve (explanation in the text); 6) cathodic ourves: 1) T4 in 40 % H,S0 


at 25°C and with inoreasing I; 2) idem with decreasing I; 3) Ti at 30°C; 
4) TL+1% Pt at 25°C; 5) idem at 50°C}; anodio curves: 6) T4 at 25°C ana 


with increaging I; 7) idem with decreasing I3 8) Ti at 50°C; 9) T4141 % Pt 
at 25°C; 10) idem at 50°C, : ' 


| 
i 
| Fig. 1: Potentiostatio ourves of anodio eats tag of Ti and Ti+1 % Pt 
| 
| 
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B101/B110 
AUTHORS: Tomashov, N. D., Al'tovskiy, R. M.,; and Kushnerev, M. Ya. 
TITLE: Examination of structure of passive oxide films on the 


surface of titanium 
PERIOL{CAL: Akademiya nauk SSSR. Doklady, v. 141, no. 4, 1961, 913 - 916 


TEXT: The authors studied composition and structure of passivating films 
forming in auto-passivation of Ti in various solutions and in anodic 
passivation. Reference is made to a previous paper (Zav. lab.. no. 3 
(1960)). Here, the oxide film forming on oxidizing in air on titanium 
and its alloys AT-5 (VT-5), G13 (VTZ), and G13-1 (VTZ-1) was found to 
consist of T10, In this case, the oxide film was loosened from the metal 
base by means of a 5% Br solution in anhydrous methanol, and electrono- 
graphically analyzed by "transmission". In the present study, the same 
method was used. Composition and strusture of films forming on Ti were 
examined: (1) in auto-passivation in 5% HCl, 5% HSO, ; 6% HNO, . 1 N NaCl, 


1 N NaOH at room temperature; (2) in anodic oxidation in 40% H,80, at the 
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potentials -0.05. +1, and +8 v3 (3) in oxidation in boiling 65% HNO, - It 


was found: (A) Orientation of the metal layer due to polishing of the 
surface causes an orientation of the crystals of the oxide film; (B) All 
diffraction patterns of the oxide films obtained by the solutions 

mentioned under (1) and (2) for -0.05 and +1 v agreed best with the 
diffraction pattern of titanium oxide having the composition 74,0, °(3-4)T0,; 


(C) In the case of (2) at +8 v, and in the case of (3), the oxide film 
consists of Ti0, having an anatase structure which contains a small 


quantity of rutile. Electron diffraction patterns obtained by reflection 
agreed with the transmission electron diffraction patterns. This confirms 
that semoving the film from the titanium surface did not cause a 
structural change. Conolusion: Ti0, forms under rigorous oxidation 


conditions. Under milder conditions (auto-passivation at room temperature. 
anodic oxidation at a positive potential not being too high), the lower 
oxide, Ti,0,+(3-4)TI0,, forms. Under conditions being still milder, the 


formation of even lower titanium oxides is possible. There are 2 figures, 
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2 tables, and 15 references: 10 Soviet-bloc and 5 non-Soviet-bloc. The 
two references to English-language publications read as follows: P. H. 
Morton, W. M. Baldwin, Trans. Am. Soc. Metals, 44, 1004 (1953); S. Ogawa, 


D. Watanabe, Sci. Rep. Res. Inst. Tohoku Univ., no. 2, 184 (1955) 


ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute 
of Physical Chemistry of the Academy of Sciences USSR) 


PRESENTED: July 5, 1961, by V. I. Spitsyn, Academician 


SUBMITTEDt July 4, 1961 
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TOMASHOV, N.D., doktor khim, nauk, prof., otv. red.; GOLUBEV, A.I., 
doktor tekhn. nauk, otv. red.; PALEOLOG, Ye.N., kand. khim. 
nauk, red.; AL'TOVSKIY, R.M., kand. khim, nauk, red.; 
MIROLYUHOV, Ye.N., kand. khim, nauk, red.; ARKHANGEL'SKAYA, 
M.S., red.; ISLENT'YEVA, P.G., tekhn, red, 


(Corrosion of metals and alloys] Korroziia metallov i splavov; 
sbornik, Moskva, Metallurgizdat, 1963. 382 p. (MIRA 16:5) 
(Corrosion and anticorrosives) 
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concatenate 
Corrosion and the protection of titanium (Korrosiya i zashchita titana) Moscow, 
“Washeiz, 63. O167 p. illus., biblio., tables, Errata slip inserted. 4,500 copies 
printed. 


TOPIC TAGS: titanium, titanium alloy, titanium compound, corrosion, corrosion resis- 
tance, corrosion resistant alloy, corrosion resistant metal, electrochemical analy~-: 
sis, corrosion protection, metal coating, protective coating, metal stress, 
electrolyte 

PURPOSE AND COVERAGE: The book is based on data published throughout the world for ’ 

the past!, decade. It also includes experimental research conducted by the authors on 

the‘corrosion and electrochemical properties of titanium and the search for new titani 
um alloys with greater corrosion resistance, It presents data on the electrochemical 
properties, passivity and corrosion resistance of titanium and its alloys. It examine 
the fields in which titanium and its alloys can be applied in modern technology. The 
book is intended for scientific and engineering-technical workers of research insti+: 
tutes and plant laboratories, and also all people interested in the problems of the 
corrosion and the protection of metals and in the development and application of 
corrosion-resistant titanium alloys or the arrangement of further scientific research 
in this field, ‘he book may also be useful for students of metallurgical, chemical 
and technological higher educational institutions, 
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TITLE: Anodic protection of titanium in acids 
SOURCE: Merzhvuzovskays konferentsiye po anednoy zashchite matallov ot 
korrozit. Jat, “azan, TI6T. “ Knodnava zacrhchlita wetallov (Aaodic pi pro- | 


tection of metals); dokladv*® konferertsti, Moscow, Lid-vo Mashino-~ 
atroyeniye, i954, [é7a178 


TOPIC TAGS: titanium, titanium corrosion, anodic protection, titanium 
passivation, corrosion resistant titanium alloy 

i 

ABSTRACT The feasibility of increaring the corrosion resistance of 
‘titanium by anodic polarizatien has been investigated by subjecting 
titanium to corrosion tests in 40 anu 78% sulfuric acide and In 15 and 
25% hydrochloric acics, with the potential of the specimens raintained 
between +0,.5 and +1.0 v, It was found that, if the specimen is im- 
mersed in a selution with the anodic current on, the current density 
can be taken equal to just the minimum density required for anodic 
passivation of titanium in a given actd solution since, in this case, 
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ACCESSION NR: A7T4043072 O 


—_titanium_is rapidly 7 Ix nersing the specimen in a solution a 
“with the current off makes possibile in the initial period the tran= -———- 
sition of the apacimen into the active condition. To accomplinh sn- 
odic protection in this case, it is necessary to apply an anodic cur- 
rent of a density 5—102 higher than the above minimum density at the 
beginning of the process. The maximum density of the protective curm 
‘rent is determined from the anodic potentiostatic curves. For 40 and 
70% suifurie acid it is 0.3 and 2.5 wa/cem*, and for 15 and 25% hydro- 
chioric acid it is 0.1 and 0.3 ma/cm?, respoctively, To maintain the 
‘potential of titanium within the vaives of +0.5 to +1.0 v in 40 and ; Laat GENO us 
78% sulfuric acid, ea currént density of only 0,1--0.2 and 6.5 to oe Sr 

1,0 mka/em?, respectively, is required. For 15 and 25% hydrochloric Cae 
acids, the corresponding figures are 0,5—1.0 and 1,0—2,0 mka/cn’, 
respzctively. Anodic protection under such conditions practically 
eliminated the corrosion losses of titanium in ell investigated sulu- 
tions. However, the anodic protection of titanium is not salweye cf- 
fectivo and, in euch cases, a Ti-Cr alloy which is more stabie under 
conditions of anodic protection shouvid be used. Thie sliloy haa con- 
siderabiy lower density of anodic~dissolution current in the passiva- 
ted condition, compared to that of titanium, Orig. art, has: 7 figures, 
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ACCESSION NR: AP4010485 $/0080/64/037/001/0126/0131 
AUTHOR: Al'tovskiy, Re Me; Tomashova, N. N. 


TITLE: The corrosive and electrochemical behavior of titanium and 
chromium alloys in sulfuric acid 


SOURCE: Zhurnal prikladnoy khimii, v. 37, no. 1, 1964, 126-131 


TOPIC TAGS: titanium alloys, chromium alloys, non-oxidizing acids, 
sulfuric acid, anode polarization, inertness, anodic protection, 
aggressive media, titaniun potential, corrosion resistance, over- 
passivation 


ABSTRACT: A detailed study of the corrosive and electrochemical be- 
havior of titanium alloys with chromium in 40% and 70% sulfuric acid 
revealed that they have a lower stability than unalloyed titaniun, 
and that anodic protection reduces the speed of titanium corrosion 
hundreds of times, particularly titanium alloyed with chromium. In 
titanium-chromium alloys anodic release of oxygen is considerably 
less inhibited than in titanium. The results obtained in these tests 
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show that titanium-chromium alloys eventually may prove to be suit- 
able for insoluble anodes in the electrolytic processes of sulfuris 
acid solutions. When diluted in an active state, corrosion resist- 
ance of titanium-chromium alloys are not superior to unalloyed titan- 
4um. Titanium-chromium alloys have a smaller region of potential 
stable passivation than titanium, necessitating more careful control 
over the potential for anodic protection. It has been established 
that titanium-chromium alloys are subject to overpassivation as well 
as secondary passivation in sulfuric acid solutions at high tempera- 
tures. Orig. art. has: 2 figures and 1 table. 


ASSOCIATION: none 
SUBMITTED: 24May62 . DATE ACQ: 14Feb64 ENCL: 00 


SUB CODE: ML, CH NO REF SOV: 005 OTHER: 001 
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AL*TOVSKIY, ReMe3 FEDOTOVA, AcG.; KOROLEV, Set. 
Studying the corrosion properties of yitrium. Part 1: Effect 
of pH on the corrosion and electrochemical behavior of yttrium. 
Zashch, met. 2 no.1152-56 Ja-F '66. (MIRA 19:1) 


1, Submitted April 19, 1965. 
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¥ 
TITLE: Investigation of the corrosion properties of yttrium. I, Effect of the pH on 
the corrosion and electrochemical behavior of yttriun : 


SOURGS: Zashchita metallov, ve 2) noe 1, 1964, 52-56 


aE yttrium, corrosion resistance, electrochonistry , eopnroaion prsistont 
me 

ABSTRACT: ‘The effect of the pH on the corrosion resistance and stationary electrode 
potential of yttrium containing 0.1% 0, 0.3% Si, and 0.3% Cu was studied in solutions 

of NaX + HX and NaX + NaOH types (X was the anion of Cl” or NO3~)e The corrosion of 
yttrium in nitrate and at a pH >3 in chloride solutions oScurred with ecrease in 
corrosion rate with time. This indicated the formation of a protective! film (probably 
hydroxide) on the surface of the yttrium. The dissolving of yttrium practically ceased 

to exist after 50-75 hours of the experiment. The rate of corrosion of yttrium de- 
creased with increased pH, especially in the acid region (pH 2.= 4). The corrosion ree 
was somewhat lower in nitrate than in chloride solution. The metal was in the passive — 
state at a lower pH (10.5) in the nitrate solution than in the presence of Cl™ (pH 13) 
Yttrium practically did not dissolve in bidistilled H0 with and without addition of (— 


| 
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alkalies, Therefore, the presence in solution of NO,” and especially of Cl~ has no 
affect on the resistance of yttrium to corrosion, Thermodynsmically, yttrium should be 
a very active metal electrochemically. The standard potential of reaction Y = Y3* 430 
ig ~ 2037 Ve But even the most negative potentialsof yttrium in the solutions studied 
were 1 v more positive. This suggested the presence of a protective film on the yttri 
surface even in the active state of yttrium. The curve of stationary potential - pH 
for yttrium in chloride solution consisted of three parts. The stationary potentials 
at a potential below 3 and above 10 decreased with decrease or increase of the pH, 
respectively. The potential slightly increasod with a decreased pH in the interval of 
pH 10-3, According to G. V» Akimov and I, L, Rozenfeld (Issledovaniya v oblasti elek~ 
trokhimicheskogo 1 korrozionnogo povedeniya metalov i splavov, Oborongiz, Me, 1950), 
this can be explained most satisfactorily by the presence of potentials of the filn- 
pore type on the metal surface, A complete passivation of yttrium in chloride solution 
occurred at pH 13, The inflection on the curvgst pH 3 indicated a change in suetec® #] 
conditions. Probably, at: pH<3, the hydroxide!film was converted into yttrium chlorid 
and the film lost its protective properties. The stationary potential-pH curve o 
yttrium in the nitrate solution was similar to that in the chloride solution except fo 
the absence of a decrease in potential in the acid region (pH <3) and for the fact 
that the stationary rotential in nitrate solutions at a pH of 3-10 was 0.25_v more 
positive than in chloride solutions. Tnis was caused by the presence of NO3 which in- 
creased the potentials of the cathode sections. At a pH of 2-10 the corrosion of 
yttrium occurred with both hydrogen and oxygan depo.arizations and at a pH>10 only 
Xo 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000101210006-0" 


"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000101210006-0 
BLUES ESS I AL NE BE RSS FAG OTN ESL ES CU 


+ ACC NR: AP6003320 Oo 


with oxygen depolarization. The cathode polsrization curves of yttrium in alkaline 
solutions indicated that the relationship between overvoltage of H (i) and current 
dengity (1)) at a pH of 13 has the form of: y= 1638 + 0.22 log is The dependence of 
the overvoltage of hydrogen on tho pH in tho region of pH 6,213 has the form of: 
72 1.22 = 0.038 pH. Orige urte has: 6 fig. 
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TITLE: Investigation of the corrosion properties of yttrium, II. 
‘Corrosion of yttrium in hydrofluorio acid 2 


} s 
jSOURCE: Zashchite metellov, v. 2, no. h, 1966, 436-138 


jTOPIC TAGS: corrosion, corrosion rate, electrochemistry, yttrium, 
chemical kinetics, hydrofluoric acid 


ABSTRACT: The c 


orrosion kinetics snd the electrochemical properties of 
yttrium in 2% and 18% HF were studied at 25° end 90°, Reduotion in 
corrosion rate with time was proved to be due to the formation of a 
protective film of YP 3. Under the test conditions -- 250 hours at 25° 


end 24-50 hours at 90° -- the film remained intact, but on prolonged 
contact in HF the film breaks down and chips off. Deep pits and film 
crumbling were noted in 25 hours in vapor phase tests. Removal of 
oxygen from the system had no effect on the corrosion rate. The 
stationary potential of yttrium in HF solutions shifts to the positive 
side with time, indicating passivation. Anodic polarization is the 
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New variants of chromatographic preparation of high-purity gases 
and vapors. Izv, AN SSSR Ser. khim. no.2:214-221 '65. 


(MIRA 18:2) 
1. Institut khimicheskoy fiziki AN SSSR. 
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Heutron-neutron pulse method for investigating wells ani resul 

ite use in the Balakhan'»Sabunchi-Ramany field. Azerbe neft. khose 

39 no-11:9-13 NW '60. (MIRA 13:12) 
(aApsheron Peninsula—Oil well logeing, Radiation) 
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USSR/Microbiology - Microbes Pathogenic for Man and Animais. 
Tacteria. Dacteria of the Intestinal Group. 


Abs Jour: Ref Zhur Biol., No 22, 1958, 9944 
Author 
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Title : 


Chernokhvostova, Ye.V., Al'tshteyn, A.3B., Shirman, G.A. 
- eee TE See 

On the Problem of the Mechanism of the NDisintoxicating 
Effect of Synthonycin and Levonyeetin. 


Orig Pub Antibiotiki, 1957, 2, No 6, 45-h9 


Abstract ; Synthomycin (S) in vitro failed to neutralize the toxi- 
city of bacteria of paratyphoid B and Flexner dysentery 
of mice after the bacteria were killed by heating. The 
effect of S and Levonycetin (L) upon the experinantal 
intoxication of white mice caused by intraperitoneal in- 
jection of endotoxin pf paratyphoid B ana dysentery ba- 
cllli of Flexer was investigated. A single oral adminis- 
tration of S or L in senifluid agar proved ineffective. 

It was this denonstrated that these antibiotics do not 
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Interference between teck-borne encephalitis and poliomyelitis viruses 
in tissue.culture. IJ, Mechanism of cell resistance to poliovirus in 
tissue cultures infected with tick-borne encephalitis virus. Acta 


virol.e 6:481-486 '62. 


1. Institute of Poliomyelitis and Viral Encephalitides, U.S8,.8,R. 
Academy of Medical Sciences, Moscow. ; 
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AL'TSHTEYN, A.D, 


Study of acute and chronic infection caused by ti «borne 
encephalitis virus in tissue culture. Report No.1: Early 
stages of interaction of the virus of tick-borne encephalitis 
with the cell. Vop. virus no.62707-712 N-D '63, 
(MIRA 1726) 
1. Institut poliomielita i virusnykh entsefalitov AMN SSSR, Moskva, 
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AVAKYAN, AsAes AL'TSHTEYN, A.D.; YAN ZHU S1 [Yang Ju-hsi] 


Stwly of acute and chronic tnfection caused by tick-borne 
encephalitis virus in tissue culture, Report No.2: Dynamics 
of accumulation and mechanism of spread of the virus of tick- 
borne encephalitis in tissve culture. Vop. virus. no.63 
713-719 N-D '63. (MIRA 1736) 
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Activity of news photographer celle. Sov.foto. 19 no.1:17-18 
: 2 ; (MIRA 12:3) 
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(Photography, Journalistic) 
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Wall newspaper of the highway trensport workers of Bukovi 
transp. 40 no.2:9-10 F ‘62. 


nae avt.- 


(MIRA 15:2) 


1. Zamestitel' otvetstvennogo sekretarya redaktsii gazety 
"Radyans'ka Bukovina." 


(Bukovina--Highway transport workers) 
(Bukovina--Wall newspapers) 
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USSR/Engineering _ Nov/Dec 4& 
: Eydraulics 
Pressure Drop 


"Making Use of Zhukovskiy's Froblem to Determine 
Local Losses of Pressure in Fipes," A. D. Al'tshul' | 
Cand Tech Sci, Mem, Soc of Water Supply and Sanita- : 
tion Engineering, 3 pr 


"yeat Inzhener i Tekbnik" No 6 


Explains method and applies $t to calculation of 
loss of head due to diaphragms, sudden contractlone, 
_ yalves, etc. 


xe /4gTh. 
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617-830, Dee, 1950. 

Using experimental data of Nikgraden (Ver, dtwh Ing ; 
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houndary ayer in a tube should be invetsely proportional ta the 
flow vohwily. D. Tee Harr, Scotland 
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USSR/Engineering - Hydrodynamics Jan 51 _ 


"On Distribution of Velocities During Turbulent 


Flow of Liquid In Pipes," A. D. Al'tshul', Cand 
Tech Sci 


"Gidrotekh Stroi" No 1, pp 33-35 


Criticizes Prandlt-Carman theory of turbulent 
motion as unsubstantiated, based on assumptions 


ae 
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which contradict exptl data. Suggests new hypoth- 


esis on proportionality of length of stirring 
patn to velocity under conditions of laminar mo- 
tion. Deduces, from this hypothesis, a formula 


USSR ‘Engineering - Hydrodynamics Jan 51, 
(Contd) 


for distribution of velocities of turbulent mo- 
tion in round pipes, considering the formulas 
of Prandtl and Carman as individual cases justi- 
fied only near pipe walls. 
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azo9? lav of Resistance of Pipelines. (in Russian.) ALD. 
Altstuil, Deklady Akademli Nauk SSSK ( Hegarts of the Acad 
“any ofS ft 6, Feb 2h. Wl, 
p. 809-812. 

Propascs & formula representing, in a general way. the depend- 
ence of trie resistance On the surface condition of the inside of 
pipes (row ty cr senooth ). Experimental investigation petforsie 
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{urmula. Data ate tabuiated and charted. 11 a : 
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USSA/Metecrology = Adsinistration of Hydroneteoralogical Service Jul 52 


®Artioles and Comunioatiora"® "Meteorol { Gidrol"” No 7, pp 2343 


0. G, Krichek, Cand Geog Sal, Moscow Cen Inst of Forecasting, “Genetic Claseification of 
Clouds"; K, V. Fetisov, Alma-Ata, “Determination of Baric S~idency"; A. 0, Bulavke and 
N. KE. Sorochenkov, Minsk, "Rising Aerial Currents of Unusual Strength"; S. M. Koshcheyev, 
Novorossiysk, “Abrau-Dyursa" Agrometeorol Sta, “thermal Regine in Protection of Citrus 
Plants From Froats"; A. A. Bystrov, Ainelnikovo, Agrometeocrol Sta, UGMS (Admin of 
Hydrometeorol Sv), Ukrainian SSR, “Problem of Testing Accelerated Methods for Drying 
Soil During Field Deterninstion of Its Mcisture"; V. N. Perashin and HM, S. Salov, 
Moscow, Gen Inst of Forecasting, “Setting Up of Observations of Snow Cover in Regions 
of Field-Protecting Forest Belto"; A. D. Al*’tshul, Cand Tech Soi, Moscow Constr Inst of 
Moscow Soviet, "Generalised Forsula of Coefficlent of Shesy for Open River Beds"; 

K. I. Soloveychik, Viadivostok, Far Kast Res Hydometoorol Inst, "Simplified Schemes 
for Treatuent of beily Cyole of Observation of Currents by the Method of Harmonic 
Analysis in Accordance Witt the Method of Arctic Institute." 
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(Ob istechenii zhidkostey znachital'noy vyazkosti pri peremennom 
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PERIODICAL Zhurnal Tekhn, Fiz., 1957, Vol 27; Nr h, pp 805-811, (U.S.S8.R.) 
Received 5/1957 Reviewed 6/1957 


ABSTRACT The experiments show that the flow rate may vary considerably and 


Re ; 
= 7 i.e.that theoretical and experimental results agree, and that 


therefore this expression serves as a basic for further investigations. 
On the basis of this relation the out-flow time is then calculated, on 
which occasion the viscosity of the liquid during the outflow period is 
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AUTHOR: Al'tshul', Ap, _ 50V/115-58-6-31/43 
TITLE: A Theory of a Viscosimeter for the Determination of Relative 


“ Viscosity (K teorii viskozinetra diya opredeleniva uslovnoy 
vyazkosti ) 


PERIODICAL: Izmeritel'naya tekhnika, 1958, Nr 6, Pp 78-80 (iSSR) 


ABSTRACT: Phe viscosimeter of type VU (Engler) consists of a cylindrical 

vessel with a spherical bottom and a capillary tube (Figure 1). 
Viscosity in VU degrees (°E) 4s determined by the relation 
of the discharge time of 20C cu cm of a tested liquid to the 
discharge time of the Same quantity of water. The conversion 
of VU degrees to kinematic viscusity is difficult (Ref, 1). 
On the basis of References 394 and 5 a theory is proposed 

£ here which corresponds to the experimental data. The loss of 
pressure during discharge, the form of the viscosimeter, etc., 
are taken into account. The relation between VJ degrees 
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There are 2 graphs, 1 diagram and aA references, 6 of which 
are Soviet and 2 German. 
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circular cross-section with a diameter d and an 
average size of the roughnesses k ; the dynamic 
viscosity coefficient of the liquid will be p and its 
density will be - ~ Applying the appropriate relation 
for the tangentiat stress in the case of turbulent flow 


along the wall, 7 = (yp + A) du/dy, where Taro » we 
aa = \ a 
ug = (¥ +w) = (», -V¥) wR: (2) 


obtain 


where V andy are the kinematic coefficients of 
molecular and turbulent viscosity and u, is the dynamic 
speed. From this the final simplified equation : 
Y= 7.8 — 5.75 1¢ (2.38 + x) (11) 
uy uy y 
is obtained, which can be used for calculating the basic 
relations of turbulent flow in pipelines, In contrast 
to the known Karman-Pranitl formulae, this formula takes 
Card 2/5 into consideration Simultaneously the influence of the 
viscosity of the liquid as well as the influence of the 
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roughness of the tuba walls. The formula Eq (10), and 
the here-quoted simplified formula, Eq (11), apply to 
the entire range of turbulent flows in pipes and include 
aS particular cases, the known Karman~Prandtl formulae 
for hydraulically smooth and for completely rough surface 
tubes (Ref 5). It is pointed out that both formlae 
were obtained without applying the Prandtl scheme of 
sub-dividing the flow into a turbulent nucleus and a 
laminary sub-layer but considering the turbulent flow as 
one entity. The drived Eq (10), in the same way as the 
Colebrook formula (Eq 1), is unsuitable for practical 
calculations since the unknown coefficient of friction 
is in the left-hand as weil as in the right-hand part of 
the formula; however, it is possible to present the 
forma in a simpler form, Eq (14), The calculations 
of the author of this Paper as well as results of other 
authors, have shown that Eq (14) is practically 

Card 3/5 coincident with the Colebrook formula, Eq (1), but is 
considerably more convenient for calculations since it 
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authors. 
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Special investigations were carried out on 
to determine 
pipes, Experimental 
in diameter, without butts and with butts and backing rings, 
proved that hydraulic: resistance of Dipes with butts increas 
whereby hydraulic butts appeared as local resistances. 
reciprocal effect of butts ‘on hydraulic resistance did not o 
at a distance between the butts of 1 = 2m. The effect of b 
resistance increased with reduced 
butts). The experimental dependence between the factor of ]. 
of the. butt (€ 54) and the @1/@5 ratio was found, where Ww 
ratio of the pipe cross sections area in portions contracted 


24 i BEERS "a 


~ 132 (USSR) 


an aerodynamic installation 
the actu:.l hydraulic resistance, caused by backing rings’ in 


vests were made with Pipes of 99.7; 205 and 302.6 mn 


The tests 


ed considerably, 
In the tests the 


cour, “already 
utts on. the 


pipe diameter and same 1 (distance: between 
ocal resistance 


V/@ is the 


by the backing 


LL 


CIA-RDP86-00513R000101210006-0" 


"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000101210006-0 


Hydraulic Resistance of Welded Butts With Backing Rings SOV/137-59-7-15105 
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AUTHOR: = _Al'tshul’, 4,D,. (Cand. Tech: Sci.) SOV/96-58-10-18/25 
TITLE: The velocity profile and resistance during turbulent flow in 


industrial pipe-work. (o profile skorostey i soprotivlenii pri 
turbulentnom techenii v tekhnicheskikh truboprovodakh ) 


PERIODICAL: Teploenergetika, 1958, No.10. pp. 76-78 


ABSTRACT: This article gives simplified semi-empirical expressions for the 
velocity profiles and frictional resistance in pipe-work. A 
previously published general formula for the velocity profile during 
turbulent flow in pipes is stated. Farther expressions are then 
offered for the coefficient of friction, the velocity profile and the 
velocity distzibution. Relationshipr are then established between 
the exponents in these functions. A convenient expression is then 
obtained for the approximate velocity distribution during turbulent 
flow in pipe-work, Published data in the recommended systen of 
co-ordinates are plotted in Figs. 1 & 2, and it is shown that general 
agreement with the recommended formula is good. The recommended 
formula muy also be useful in boundary-layer theory, where the use of 
logarithmic velocity distribution formulae complicates the 
calculation. Calculated and experimental data for tests on Pipes of 
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various materials and dianeters are compared graphically in Fig.3; 
agreement is good. There are 3 figures and 8’ Sdviet references. 
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AUTHOR: Alitstudt,—A.D., (Moscow) 


TITIL: Hydraulic Models for Uniform Turbulent Flow in Pipes 
and Channels (0 gidravlicheskom modelirovanii 
ravnonernykh turbulentnykh potokov v truboprovodakh i 
kanalakh ) 


PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye Tekhnicheskikh 
Nauk, Energetika i Avtomatika,1959,Nr l,pp 121-123(USSR) 


ABSTRACT: Pipe low. The general nature of hydrodynamic forces 
involving the equality of Reynolds number is briefl 
discussed. If Newton's conditicn, given by Eq (1.1), 
hoids then there must be geometrical similarity between 
model and full scale. Further, the Darcy friction 
coefficient % must be identical and its relation to 
Reynolds number and to the relative surface? roughness 
is briefly discussed. ‘The semi-empirical theory of 
turbulence gives Eq (1.7) and leads tc the final 
relation given by Eq (1.9), suffix M referring to the 
model and suffix H to the full scale. Fq (1.10) 
refers to the particular case cf equal surface 
roughness and it is pointed cut that the use of 
identical Reynolds numbers alone is valid only for very 


Card 1/2 


uma Cry agred 
SER Gin raie ae Sbia CP 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000101210006-0" 


"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000101210006-0 


Pact tet lei Peed Mak POP ee 


a aEE Ee ai Rik aan aR SoS ESRI a BSR TID SIRI Ce EP RES EROS AG EADS EE paige eras SU Ta AS Papas ahve) 


SOV/24--59--L-21/35 
Hydraulic Models for Uniform Turbulent Flow in Pipes and Channels 


smootia surfaces. 

Channel Flow. Eq (2.1) shows the equality of the Chezy 
sootfisient, while Eq (2.2) indicates shat the Froude 
rumber must be the same for both model and full scale. 
She ted slope i is brought into Eq (2.3) and the 
semi—smpirical Eq (2.5) involves the roughness of the 
channel surface. Eq (2.6) and (2.7) show the relations 
which nust hold between mod6é1 and full scale. 

The revghness values reccmmended are based on the 

work cf Manning or Bazin; for small Reynolds numbers 


and special types of roughness the Chezy scafficient 
depends upon Reynolds number. ‘There are 9 references 
of which 7 are Soviet and 2 Italian. 


SUBMITTED: 20th May 1957 
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Pel kand.takhn.nauk, dots.; KALITSUN, Ved., inh. 


Investigating the hydraulfe resistance of walded joints with 
lining rings. lav.vys.ucheb.tav.; energ. 2 no.5$135-142 
Hy = ='59, (MIRA 12:10) 


1. Moskovakiy iustitut Inshenerov foradskogo stroitel'stva. 
(Pi pq--Hydrodynenics) 
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f Bfficiency of a pipelina. Isv.vys.ucheb.Zzav.; energs 2 no.6: 
114-416 Je '59. (MIRA 13:2) 


1. Moskovsitiy institut inzhenerov gorodskogo stroitel'stva. 
Predstavlena kafedroy gidravliki i kanalizatsil. 
(Pipelines) 
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Hydraulic resistance of pipeline joints made by resistance 

butt welding on KTSA-1 equipment. Stroi.truboprov. 4 no.l:?- 

10 Ja '59, (MIZ4, 1221) 
(Pipelines-—Welding) (Pipelines-—Testing) 
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AL'TSHUL', A.D. 
“Sensuality 
Selecting a formmla for the hydraulic calculation of gas pipelines, 
Gaz prom, 4 no.8340-43 Ag '59, (MIRA 12:11) 
(Gas, Natural-~-Pipelines) 
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TITLE: 


PERIODICAL: 


ABSTRACT: 


OCTO 
Al' tshul! sg tieds5 poster os Technical Sciences, Do- 
ewft"and Sorisov, S.N 


The Calculation of Head Loss in a Turbulent Flow in 
Pipes by Nomographs With Tangential Contact 


Izvestiya vysshikh uchebnykh zavedeniy, Energetika, 
1959, Nr 10, pp 98-102 


For determining the loss of head in a turbulent flow 
in pipes the equation i = F (Q, d) is derived from 
the well-known Darcy-Weissbach form»la in combination 
with C.F, Colebrook's interpolation formula /Ref 1/; 
where i - hydraulic gradient and Q - liquid flow. The 
solution of the aforementioned equation by nomographs 
is discussed. Usually, nomographs of adjusted points 
are plotted for solving problems of the loss of head 
during the motion of a liquid or gas in pipes. Tne 
equation i = F (Q, d) cannot be represented by nomo- 
gsraphs of adjusted points and therefore nomographs 
with tangential contact had to be plotted. The ee 
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tion of the aforementioned equation is discussed as 

one of the practical applications of a general method 
described in S.N. Borisov's paper [Ref 4]. Another app- 
lication of nomographs with tan ential contact was dis- 
cussed in D.G. Laptev's paper 7Ret 5/7 for equation sets 
fo(v) = f,(u) + f3(w); (+) = #4 (u) + f,(t). The equa- 


tion i = F (Q, d) is represented by a nomograph with 
tangential contact consisting of parallel logarithmic 
scales Q and i and arcs d, as shown in Fig 1. The plot- 
ting of the nomograph is described in detail. As an 
example, a nomograph with tangential contact is shown 
in Fig 3, which is used for calculating a low-pressure 
gas pipeline according to a generalized formula shown 
by D.A. Al'tshul' and others /Ref 8/7. Parametric equa- 
tions for the elements of the nomograph for i =F (Q, 
a) are given. This paper was presented py the Kafedra 
gidravliki i kanalizatsii (Chair of Hydraulics j~ 
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and Sewerage). There are 3 diagrams and 8 references, 
7 of which are Soviet and 1 English. 


ASSOCIATION: Moskovskiy institut inzhenerov S0rodskogo stroitel'— 
stva (Moscow Institute of City Construction Engineers) 
(A.D. Al'tshul') Vychislitel'nyy tsentr AN SSSR (Com- 


puting Center of the AS USSR) (S.N. Borisov) 
SUBMITTED: April 8, 1959 
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"On the Velocity Profile and on Hydraulic Press 
8 f 
In Conmercial Pipes." ya ure of Turbulent Flows 


report presented at the First All-Union Congress on Theoreti 
Mechanics, Moscow, 27 Jan - 3 Feb 1960. " Pe ene 
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Losses of pressure in reduction and diffueion 
, pipe sections with 
gate valves, Gazprom, 5 n0.2:35+39 ¥F '60, (MIRA 13:6) 
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